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(54) PLATE TYPE HEAT EXCHANGER 

(57) A plate-type heat exchanger is constructed by 
piling a plurality of heat transfer plates (P3) having an 
aspect ratio (=(longitudinal length (Y))/(lateral length 
(X))) of 1 .5. The heat transfer plate (P3) is formed of a 
substantially planar plate in rectangular shape and has 
wave-shaped heat transfer enhancement surfaces 
(20a), (30a) formed on its surfaces. The four corners of 
the heat transfer plate, i.e., the lower left corner, the 
upper right corner, the upper left corner and the lower 
right comer, are formed with a first opening (21a) as an 
inlet of a first flow channel, a second opening (22a) as 
an outlet of the first flow channel, a third opening (23a) 
as an inlet of a second flow channel and a fourth open- 
ing (24a) as an outlet of the second flow channel, 
respectively. Around the openings (21a) through (24a), 
respective seals (12a) through (15a) are provided to 
rise toward the front side or the back side of the heat 
transfer plate. Each of the seals (12a) through (15a) is 
provided with a plurality of ribs (51 ) through (57) for sup- 
pressing a drift of refrigerant in the flow channel. 
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Description 
Technical Field 

[0001] This invention relates to a plate-type heat 5 
exchanger, and particularly relates to measures for 
reducing a pressure loss of a fluid. 

Background Art 

10 

[0002] Various kinds of heat exchangers have con- 
ventionally been used in air conditioning systems, 
refrigerating systems, chilling systems and the like. Out 
of these heat exchangers, for example, a plate-type 
heat exchanger is known as a compact heat exchanger is 
having a large coefficient of overall heat transmission as 
disclosed in "Shin-ban, Dai 4-han, Reito Kucho Binran 
(Ohyo-hen)" pp. 82, edited by Japan Society of Refriger- 
ating and Air Conditioning Engineers. 

[0003] As shown in Figure 10, the plate-type heat 20 
exchanger is constructed so that a plurality of heat 
transfer plates (p), (p), ... are piled one after another 
between two frames (f1), (f2). 

[0004] Each of the heat transfer plates (p) is formed 
of a planar metal plate. The periphery of the heat trans- 25 
fer plate (p) engages the peripheries of the adjacent 
heat transfer plates (p) and the engagement portions 
are joined together by brazing. This provides an integral 
structure of the plurality of heat transfer plates (p). A 
first flow channel (a1) and a second flow channel (bl) 30 
are alternately formed in respective spaces between the 
adjacent heat transfer plates (p). 

[0005] Four corners of each heat transfer plate (p) 
are provided with respective openings (a), (b), (c), (d) 
forming an inlet or outlet of the first flow channel (a1) or 35 
an inlet or outlet of the second flow channel (bl). By 
providing seals (e) surrounding the respective openings 
(a), (b), (c), (d), a first inflow space (a2) and a first out- 
flow space (a3) each communicating with the first flow 
channel (a1) alone and a second inflow space (b2) and 40 
a second outflow space (b3) each communicating with 
the second flow channel (bl) alone are formed. The first 
fluid flows through the flow channel (a1) as shown in 
solid arrows in Figure 1 0, the second fluid flows through 
the flow channel (b1) as shown in broken arrows in Fig- 45 
ure 10, and the first and second fluids heat-exchanges 
with each other via the heat transfer plates (p). 

-Problems that the Invention is to solve- 

50 

[0006] The conventional plate-type heat exchanges 
have used so-called longitudinally elongated heat trans- 
fer plates (p), i.e., heat transfer plates (p) having their 
longitudinal length considerably greater than their lat- 
eral length. In other words, conventionally, heat transfer 55 
plates (p) having a large ratio of the longitudinal length 
to the lateral length, i.e., a large aspect ratio, have been 
used. 



[0007] However, the flow channel (a1), (bl) formed 
by the heat transfer plates (p) of large aspect ratio has 
a large channel length. Therefore, such conventional 
plate-type heat exchangers have caused large pressure 
losses of the fluid in the flow channel (al), (bl). 
[0008] Particularly in the case of using a fluid such 
as fluorocarbon refrigerant involving a phase change 
during heat exchange, a pressure loss in the flow chan- 
nel becomes larger as compared with the case of using 
a fluid such as water in a single phase. The reason for 
this is that a two-phase flow has a larger pressure loss 
per unit flow rate than a single-phase flow. Accordingly, 
a large driving force has been required in order to pass 
such a two-phase refrigerant through the flow channel. 
[0009] In addition, such a refrigerant decreases its 
temperature with decrease in its pressure. Therefore, if 
the pressure loss of the refrigerant is large, temperature 
profile in the heat exchanger becomes large in a flowing 
direction of the fluid. This invites a problem of decreas- 
ing a heat exchanger effectiveness. 
[0010] Depending upon the type of apparatus in 
which the pi ate -type heat exchanger is mounted, for 
example, the type of air conditioner, a severe constraint 
may be placed on pressure loss in the flow channel. In 
such a case, conventionally, the number of heat transfer 
plates is increased to decrease the flow rate of refriger- 
ant per flow channel thereby decreasing a pressure 
loss. Such a method, however, necessities a large 
number of heat transfer plates, which invites rise in cost 
of the air conditioner. 

[0011] The present invention has been made in 
view of the above problems and therefore has its object 
of providing a plate-type heat exchanger having a small 
pressure loss of a fluid at low cost. 

Disclosure of Invention 

-Summary of the Invention- 

[0012] To attain the above object, in the present 
invention, the aspect ratio of the heat transfer plate is 
decreased so that the channel length is decreased with- 
out decreasing its heat transfer area. 

-Means of Solving the Problems- 

[0013] More specifically, a plate-type heat 
exchanger according to the present invention in which a 
first flow channel (A) or a second flow channel (B) is 
formed between adjacent two of plural piled heat trans- 
fer plates (P1, P2; P3, P4), the first and second flow 
channels (A, B) allow respective first and second fluids 
to flow therethrough in a longitudinal direction of the 
heat transfer plate (P1, P2; P3, P4) and the first and 
second fluids are heat-exchanged with each other via 
the heat transfer plates (PI , P2; P3, P4), is character- 
ized in that each of the heat transfer plates (PI, P2; P3, 
P4) is formed so that a longitudinal length (L) thereof is 
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equal to or smaller than two times a lateral length (W) 
thereof. 

[0014] Each of the heat transfer plates (P1 , P2; P3, 
P4) may be formed so that the longitudinal length (L) 
thereof is not smaller than the lateral length (W) thereof 
and not larger than two times the lateral length (W). 
[0015] Around an inlet (21a, 21b, 23a, 23b) of the at 
least one flow channel (A, B) formed in each of the heat 
transfer plates (PI, P2, P3, P4), a drift suppressing rib 
set (50a, 50b, 60a, 60b) including a plurality of ribs (51 
through 58) may be formed to introduce the fluid from 
the inlet (21a, 21b, 23a, 23b) uniformly into the flow 
channel (A, B). 

[0016] Each of the heat transfer plates (P1 , P2; P3, 
P4) may be provided with an inlet (21a, 21 b) and an out- 
let (22a, 22b) of the first flow channel (A) at respective 
ends in a longitudinal direction (Y) of the heat transfer 
plate (P1, P2; P3, P4) and provided with an inlet (23a, 
23b) and an outlet (24a, 24b) of the second flow chan- 
nel (B) at respective other ends in the longitudinal direc- 
tion (Y) of the heat transfer plate (P1, P2; P3, P4), a 
primary heat transfer enhancement surface (20a, 20b) 
for enhancing heat exchange by giving disturbance to 
the flow of each fluid may be formed at least between 
the inlet (21a, 21b, 23a, 23b) and the outlet (22a, 22b, 
24a, 24b) of each of the flow channels (A, B) of the heat 
transfer plate (PI, P2; P3, P4), and the longitudinal 
length of the primary heat transfer enhancement sur- 
face (20a, 20b) may be equal to or smaller than two 
times the lateral length thereof. 

[0017] The inlet (21a, 21b) and the outlet (22a, 22b) 
of the first flow channel (A) may be provided in eater- 
cornered opposite positions of the heat transfer plate 
(P1, P2; P3, P4), and the inlet (23a, 23b) and the outlet 
(24a, 24b) of the second flow channel (B) may be pro- 
vided in another eater-cornered opposite positions of 
the heat transfer plate (PI, P2; P3, P4). 
[001 8] The inlet (21 a, 21 b) and the outlet (22a, 22b) 
of the first flow channel (A) may be provided in eater- 
cornered opposite positions of the heat transfer plate 
(PI, P2; P3, P4), the inlet (23a, 23b) and the outlet 
(24a, 24b) of the second flow channel (B) may be pro- 
vided in another eater-cornered opposite positions of 
the heat transfer plate (P1 , P2; P3, P4), and each of the 
heat transfer plates (PI, P2; P3, P4) may be provided 
with: seals (12a through 15b), formed to surround the 
inlet (21a, 21b, 23a, 23b) and the outlet (22a, 22b, 24a, 
24b) of each of the flow channels (A, B) and rise on the 
front side or back side of the heat transfer plate (P1 , P2; 
P3, P4), for preventing the first and second fluids from 
flowing into the second flow channel (B) and the first 
flow channel (A), respectively, by engaging one of the 
adjacent heat transfer plates (P1 , P2; P3, P4); a primary 
heat transfer enhancement surface (20a, 20b), formed 
in a longitudinal midportion of the heat transfer plate 
(PI , P2; P3, P4), for enhancing heat exchange by giving 
disturbance to the flow of each fluid vertically flowing on 
the heat transfer plate (P1, P2; P3, P4); and an auxiliary 



heat transfer enhancement surface (30a, 30b), formed 
between the seals (12a through 15b) of the heat trans- 
fer plate (P1, P2; P3, P4) and the primary heat transfer 
enhancement surface (20a, 20b), for enhancing heat 

5 exchange by giving disturbance to the flow of the fluid 
diverging from the inlet (21a, 21b, 23a, 23b) toward the 
primary heat transfer enhancement surface (20a, 20b) 
or the flow of the fluid converging from the primary heat 
transfer enhancement surface (20a, 20b) toward the 
70 outlet (22a, 22b, 24a, 24b). 

[0019] The inlet (21a, 21 b) and the outlet (22a, 22b) 
of the first flow channel (A) may be provided in eater- 
cornered opposite positions of the heat transfer plate 
(PI, P2; P3, P4), the inlet (23a, 23b) and the outlet 

75 (24a, 24b) of the second flow channel (B) may be pro- 
vided in another eater-cornered opposite positions of 
the heat transfer plate (PI, P2; P3, P4), and each of the 
heat transfer plates (P1, P2; P3, P4) may be provided 
with: seals (12a through 15b), formed to surround the 

20 inlet (21a, 21b, 23a, 23b) and the outlet (22a, 22b, 24a, 
24b) of each of the flow channels (A, B) and rise on the 
front side or back side of the heat transfer plate (P1 , P2; 
P3, P4), for preventing the first and second fluids from 
flowing into the second flow channel (B) and the first 

25 flow channel (A), respectively, by engaging one of the 
adjacent heat transfer plates (P1, P2; P3, P4); a primary 
heat transfer enhancement surface (20a, 20b), formed 
in a longitudinal midportion of the heat transfer plate 
(P1 , P2; P3, P4), for enhancing heat exchange by giving 

30 disturbance to the flow of each fluid vertically flowing on 
the heat transfer plate (P1, P2; P3, P4); an auxiliary 
heat transfer enhancement surface (30a, 30b), formed 
between the seals (12a through 15b) of the heat trans- 
fer plate (P1, P2; P3, P4) and the primary heat transfer 

35 enhancement surface (20a, 20b), for enhancing heat 
exchange by giving disturbance to the flow of the fluid 
diverging from the inlet (21a, 21b, 23a, 23b) toward the 
primary heat transfer enhancement surface (20a, 20b) 
or the flow of the fluid converging from the primary heat 

40 transfer enhancement surface (20a, 20b) toward the 
outlet (22a, 22b, 24a, 24b); and a plurality of ribs (51 
through 58), formed around each of the inlets (21a, 21b, 
23a, 23b), for introducing the fluid flowing from each of 
the inlets (21a, 21b, 23a, 23b) uniformly in respective 

45 predetermined directions. 

[0020] The plurality of ribs (51 through 58) may be 
arranged at irregular intervals so that an interval 
between the ribs (53 through 56) intermediate the ends 
of the rib set is narrower than that between the ribs (51 , 

so 52, 57, 58) closer to the ends of the rib set. 

[0021] The plurality of ribs (51 through 58) may be 
formed so that the rib (53 through 56) intermediate the 
ends of the rib set is broader than the rib (51, 52, 57, 58) 
closer to the ends of the rib set. 

55 [0022] The plurality of ribs (51 through 58) may be 
arranged substantially radially in the flow channel (A, B) 
downstream from the inlet (21a, 21b, 23a, 23b) and the 
length of the rib (51 , 52, 57, 58) closer to the ends of the 
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rib set may be larger than that of the rib (53 through 56) 
intermediate the ends of the rib set. 
[0023] The plurality of ribs (51 through 58) may be 
arranged substantially radially in the flow channel (A, B) 
downstream from the inlet (21a, 21b, 23a, 23b) and the 
length of the rib (51 , 52, 57, 58) closer to the ends of the 
rib set may be smaller than that of the rib (53 through 
56) intermediate to the ends of the rib set. 
[0024] At least one of the first fluid flowing through 
the first flow channel (A) and the second fluid flowing 
through the second flow channel (B) may be a fluid for 
providing heat exchange involving a phase change. 

-Operations- 

[0025] When the aspect ratio is decreased, the 
width of the flow channel (A, B) is increased but the 
length thereof is decreased. As a result, the channel 
length can be decreased without decreasing the heat 
transfer area. Therefore, without increasing the number 
of heat transfer plates, a pressure loss of each fluid can 
be decreased while maintaining the amount of heat 
exchange. 

[0026] When the aspect ratio is set at a value of 
between 1 and 2, a drift due to increase in lateral length 
(W) can be suppressed and a suitable aspect ratio hav- 
ing a small pressure loss of the fluid can be obtained. 
[0027] Furthermore, since a drift can be sup- 
pressed by the plurality of ribs (51 through 58), the fluid 
uniformly flows through the flow channel (A, B). 
[0028] Moreover, the first fluid in the first flow chan- 
nel (A) and the second fluid in the second flow channel 
(B) flows through the respective flow channels (A, B) 
along the diagonal of the heat transfer plate (P1 , P2; P3, 
P4). Therefore, even if the aspect ratio is small, the fluid 
can flow relatively uniformly through the flow channel 
(A. B). 

[0029] Further, since the flow is disturbed in the pri- 
mary heat transfer enhancement surface (20a, 20b) 
and the auxiliary heat transfer enhancement surface 
(30a, 30b), heat exchange can be enhanced. It is to be 
noted that though the fluid tends to increase its pressure 
loss due to the disturbance of flow, a pressure loss of 
the fluid in the primary heat transfer enhancement sur- 
face (20a, 20b) can be decreased by setting the longitu- 
dinal length of the primary heat transfer enhancement 
surface (20a, 20b) at a value equal to or smaller than 
two times the lateral length thereof. Accordingly, heat 
exchange can be enhanced without largely increasing 
the pressure loss. 

[0030] Furthermore, the plurality of ribs (51 through 
58) are arranged at irregular intervals. At intermediate 
locations of the rib set where the fluid is essentially easy 
to flow, the flow of fluid is suppressed since the interval 
between the ribs (53 through 56) is narrow. On the other 
hand, at the ends of the rib.set where the fluid is essen- 
tially hard to flow, the flow of fluid is accelerated since 
the interval between the ribs (51, 52, 57, 58) is broad. 



As a result, the fluid can flow uniformly through the 
entire flow channel and a drift can securely be pre- 
vented. 

[0031] Moreover, when the fluid performing heat 
5 exchange involving a phase change flows, the effect of 
decreasing pressure loss in the flow channel can be 
more extensively exerted since such fluid has a prop- 
erty of a relatively large pressure loss. 

10 -Effects- 

[0032] According to the present invention, the 
length of the flow channel can be decreased without 
decreasing the heat transfer area. Therefore, a pres- 
15 sure loss of the fluid can be decreased without increas- 
ing the number of heat transfer plates. This makes it 
possible to construct a heat exchanger having a small 
pressure loss at low cost. 

[0033] Further, if the aspect ratio is set at a value of 
20 between 1 and 2, there can be obtained a heat transfer 
plate suitable for decreasing a pressure loss while sup- 
pressing a drift of the fluid. 

[0034] Furthermore, since the plurality of ribs pre- 
vents a drift of the fluid, increase in drift due to decrease 

25 in aspect ratio can be suppressed. 

[0035] Moreover, since each fluid flows along the 
diagonal of the heat transfer plate, the fluid is allowed to 
flow relatively uniformly in the flow channel. Since the 
flow of each fluid is disturbed in the primary heat trans- 

30 fer enhancement surface and the auxiliary heat transfer 
enhancement surface, heat exchange can be 
enhanced. If the primary heat transfer enhancement 
surface is formed so that the longitudinal length thereof 
is equal to or smaller than two times the lateral length 

35 thereof, the amount of heat exchange can be increased 
while suppressing a pressure loss of the fluid at a small 
value. 

[0036] Further, the drift suppressing rib set is 
arranged at irregular intervals. Therefore, at intermedi- 

40 ate locations of the rib set where the fluid is essentially 
easy to flow, the flow of the fluid can be suppressed 
since the interval between the ribs located therein is 
narrow. On the other hand, at the ends of the rib set 
where the fluid is essentially hard to flow, the flow of the 

45 fluid can be accelerated since the interval between the 
ribs located therein is broad. Accordingly, the fluid can 
flow uniformly through the entire flow channel. This 
makes it possible to prevent a drift with reliability. 
[0037] Furthermore, when the fluid providing heat 

so exchange involving a phase change is used, the above- 
mentioned effect of decreasing a pressure loss in the 
flow channel can be exerted more remarkably. 

Brief Description of Drawings 

55 

[0038] 

Figure 1 is an exploded perspective view of a plate- 
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type heat exchanger. 

Figure 2 is a front view of a first heat transfer plate 
according to Embodiment 1 . 
Figure 3 is a front view of a second heat transfer 
plate according to Embodiment 1 . 
Figure 4 is a graph showing performance compari- 
son between inventive and conventional examples 
in which the inverse of an aspect ratio is used as a 
parameter. 

Figure 5 is front view of a first heat transfer plate 
according to Embodiment 2. 

Figure 6 is a front view of a second heat transfer 
plate according to Embodiment 2. 
Figure 7 is a partly enlarged front view of a heat 
transfer plate showing the arrangement of a drift 
suppressing rib set. 

Figure 8 is an exploded perspective view of a plate- 
type heat exchanger according to another embodi- 
ment. 

Figure 9 is a graph showing the relationship 
between the mass flow rate of refrigerant and the 
evaporation heat transfer coefficient. 
Figure 10 is an exploded perspective view of a con- 
ventional plate-type heat exchanger. 

Best Mode for Carrying Out the Invention 

[0039] Hereinafter, embodiments of the present 
invention will be described with reference to the draw- 
ings. 

Embodiment 1 

-Structure of Plate-type Heat Exchanger (1)- 

[0040] As shown in the exploded perspective view 
of Figure 1, a plate-type heat exchanger (1) of this 
embodiment is constructed so that a plurality of heat 
transfer plates (P1), (P2) of two types are alternately 
piled between two frames (2), (3) and integrally joined 
together by brazing. Between the two frames, a first flow 
channel (A) through which a first fluid flows and a sec- 
ond flow channel (B) through which a second fluid flows 
are alternately and repeatedly formed in a manner to be 
provided between the adjacent heat transfer plates 
(P1), (P2). In Figure 1, illustration of wave-shaped parts 
forming a heat transfer enhancement surface (20a), 
(20b), seals (12a), (12b) and the like (see Figures 2 and 
3) which will be described later is omitted. 
[0041] In the first frame (2) located at the foremost 
position in Figure 1, its four corners, i.e., the lower left 
corner, the upper right corner, the upper left corner and 
the lower right corner, are connected to a first inlet pipe 
(4) as an inlet pipe for the first fluid, a first outlet pipe (5) 
as an outlet pipe for the first fluid, a second inlet pipe (6) 
as an inlet pipe for the second fluid and a second outlet 
pipe (7) as an outlet pipe for the second fluid, respec- 
tively. 



[0042] Each of the first heat transfer plate (P1) and 
the second heat transfer plate (P2) is formed with a first 
opening (21), a second opening (22), a third opening 
(23) and a fourth opening (24) at the corresponding 

5 positions of the first inlet pipe (4), the first outlet pipe (5), 
the second inlet pipe (6) and the second outlet pipe (7), 
respectively. The first opening (21), the second opening 
(22), the third opening (23) and the fourth opening (24) 
constitute an inlet of the first flow channel (A), an outlet 

70 of the first flow channel (A), an inlet of the second flow 
channel (B) and an outlet of the second flow channel 
(B), respectively. Further, when the plurality of first heat 
transfer plates (P1) and the plurality of second heat 
transfer plates (P2) are alternately piled, a first inflow 

T5 space (8), a first outflow space (9), a second inflow 
space (10) and a second outflow space (11) are defined 
by the first opening (21), the second opening (22), the 
third opening (23) and the fourth opening (24), respec- 
tively. 

20 [0043] As shown in Figures 2 and 3, each of the 
heat transfer plates (P1), (P2) is formed of a substan- 
tially rectangular plate made of metal (such as stainless 
steel or aluminium) and has heat transfer enhancement 
surfaces (20a), (20b), (30a), (30b) formed by press 

25 working on its surfaces. The peripheral edges of both 
the heat transfer plates (P1), (P2) are each entirely bent 
in a manner to be slightly broadened toward the end so 
that the peripheral edges can be overlapped one on 
another to form the side face of the plate-type heat 

30 exchanger (1) when ail the heat transfer plates (P1), 
(P2) are piled. That is to say, the side face of the plate- 
type heat exchanger (1 ) is formed so the bent peripheral 
edges are overlapped one on another. 
[0044] Figure 2 shows the front face of the first heat 

35 transfer plate (P1 ), and Figure 3 shows the front face of 
the second heat transfer plate (P2). The peripheral 
edges of both the heat transfer plates (PI), (P2) are 
bent from their back side toward the front side. The first 
heat transfer plate (PI) and the second heat transfer 

40 plate (P2) are piled in a manner that the front face of 
one heat transfer plate is opposed to the back face of 
the other. Between the front face of the first heat transfer 
plate (P1) and the back face of the second heat transfer 
plate (P2), the first flow channel (A) through which the 

45 first fluid flows is formed. On the other hand, between 
the back face of the first heat transfer plate (P1 ) and the 
front face of the second heat transfer plate (P2), the 
second flow channel (B) through which the second fluid 
flows is formed. 

50 

-Aspect Ratio of Heat Transfer plate (PI), (P2)- 

[0045] As a characteristic of the present invention, 
the aspect ratio of each heat transfer plate (PI), (P2) is 
55 set at a value of 2 or less. Particularly in this embodi- 
ment, the aspect ratio is set at 1 .5. That is to say, as 
shown in Figures 2 and 3, each heat transfer plate (PI), 
(P2) is formed so that its longitudinal length (in a direc- 
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tion Y) is 1.5 times the lateral length (in a direction X). 
[0046] In the conventional plate-type heat exchang- 
ers, their aspect ratio is more than 2. In contrast, in the 
plate-type heat exchanger (1) of this embodiment, the 
lateral length of the heat transfer plate is increased and 
the longitudinal length thereof is decreased as com- 
pared with the conventional one. This decreases the 
aspect ratio while keeping the heat transfer area sub- 
stantially constant In this manner, each of the first flow 
channel (A) and the second flow channel (B) can 
increase its width and decrease its length without 
decreasing its heat transfer area. In other words, the 
cross section of the flow channel can be increased and 
the length thereof can be decreased so that a pressure 
loss of the fluid in the flow channel can be reduced. 
[0047] The principle of setting the aspect ratio in the 
present invention will be now described comparing the 
performances of the conventional plate-type heat 
exchanger (conventional example) having an aspect 
ratio of 4.7 and the plate-type heat exchanger according 
to the present invention. 

[0048] Figure 4 shows calculation results of the 
ratio of flow rates, the ratio of heat transfer coefficients 
and the ratio of necessary numbers of heat transfer 
plates of the inventive heat exchanger with respect to 
the conventional example when the inverse of the 
aspect ratio of the heat transfer plate is used as a 
parameter and the pressure loss in the flow channel is 
assumed to be equal with each other. 
[0049] As is evident from Figure 4, as the aspect 
ratio is decreased (as the inverse of the aspect ratio is 
increased), the ratio of flow rates and the ratio of heat 
transfer coefficients become larger. On the other hand, 
as the aspect ratio is decreased, i.e., as the heat trans- 
fer plate is increased in its lateral length, the necessary 
number of heat transfer plates becomes smaller. 
[0050] As can be understood from the above, if the 
inverse of the aspect ratio is gradually increased from 
about 0.2 (prior art), the ratio of flow rates and the ratio 
of heat transfer coefficients tend to abruptly rise until the 
inverse reaches 0.5 and then ease their rates of rise 
when the inverse exceeds 0.5. 

[0051] Further, if the inverse of the aspect ratio is 
gradually increased from 0.2, the necessary number of 
heat transfer plates abruptly decreases in correspond- 
ence with the abrupt increases of the ratio of flow rates 
and the ratio of heat transfer coefficients, eases its rate 
of decrease when the inverse exceeds 0.5, and then 
seldom decreases when the inverse exceeds 1. 
[0052] In view of such tendencies, in the present 
invention, the inverse of the aspect ratio is set at 0.5 or 
more at which the ratio of flow rates and the necessary . 
number of heat transfer plates are not substantially 
changed. In other words, the aspect ratio is set at 2 or 
less. 

[0053] On the contrary, if the aspect ratio is 
decreased, the width of the flow channel is increased 
thereby easily causing a drift of the fluid. Therefore, in 



order to effectively reduce a pressure loss of the fluid 
while suppressing a drift thereof, it is most preferable 
that the aspect ratio is not smaller than 1 and not larger 
than 2. 

5 [0054] Specifically, when the aspect ratio is 2 (the 
inverse of the aspect ratio is 0.5), the ratio of necessary 
numbers of heat transfer plates is 0.85, which means 
that the necessary number can be reduced by about 
15%. In the plate-type heat exchanger (1) of the forego- 

io ing embodiment, since the aspect ratio is 1.5, the ratio 
of necessary numbers of heat transfer plates is 0.80, 
which means that the necessary number can be 
reduced by about 20%. By setting the aspect ratio at 2 
or less as described above, the present invention can 

75 reduce the necessary number of heat transfer plates by 
1 5% or more as compared with the prior art. 

-Details of Structure of Heat Transfer Plate (P1), (P2)- 

20 [0055] As shown in Figures 2 and 3, in each of the 
first heat transfer plate (P1) and the second heat trans- 
fer plate (P2), the first opening (21a), (21b), the second 
opening (22a), (22b), the third opening (23a), (23b) and 
the fourth opening (24a), (24b) each having a circular 

25 shape are formed at the four comers, i.e., the lower left 
corner, the upper right corner, the upper left corner and 
the lower right corner, respectively. 
[0056] Around the openings (21a), (21b) through 
(24a), (24b), respective planar seals (12a), (12b) 

30 through (15a), (15b) are formed to surround the open- 
ings (21a), (21b) through (24a), (24b) and rise toward 
the front side or back side of the heat transfer plate (P1 ), 
(P2). 

[0057] Specifically, as shown in Figure 2, in the first 
35 heat transfer plate (P1), the seal (12a) surrounding the 
first opening (21a) and the seal (13a) surrounding the 
second opening (22a) rise from the front side toward the 
back side. On the contrary, the seal (14a) surrounding 
the third opening (23a) and the seal (15a) surrounding 
40 the fourth opening (24a) rise from the back side toward 
the front side. 

[0058] On the other hand, in the second heat trans- 
fer plate (P2), the seals (12b), (13b) respectively sur- 
rounding the first opening (21b) and the second 
45 opening (22b) rise from the back side toward the front 
side. On the contrary, the seals (14b), (15b) respec- 
tively surrounding the third opening (23b) and the fourth 
opening (24b) rise from the front side toward the back 
side. 

so [0059] When the first heat transfer plate (PI) and 
the second heat transfer plate (P2) are engaged and 
joined with each other at the seals (12a), (12b) through 
(15a). (15b), the second fluid is prevented from flowing 
into the first flow channel (A) and the first fluid is pre- 
ss vented from flowing into the second flow channel (B). In 
addition, the first inflow space (8) and the first outflow 
space (9) are communicated with the first flow channel 
(A), and the second inflow space (10) and the second 
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outflow space (11) are communicated with the second 
flow channel (B). As a result, the first fluid can flow 
through the first flow channel (A) and the second fluid 
can flow through the second flow channel (B). 
[0060] The remaining portion of the heat transfer 
plate (P1), (P2) is formed into a heat transfer enhance- 
ment surface (20a), (20b), (30a), (30b). In detail, a pri- 
mary heat transfer enhancement surface (20a), (20b) is 
formed in the longitudinal midportion of the heat transfer 
plate (Pi), (P2), while auxiliary heat transfer enhance- 
ment surfaces (30a), (30b) are formed at both longitudi- 
nal ends of the heat transfer plate (P1), (P2). The 
auxiliary heat transfer enhancement surface (30a), 
(30b) is formed over a space between the seals (12a), 
(12b) through (15a), (15b) and the primary heat transfer 
enhancement surface (20a), (20b). 
[0061] The heat transfer enhancement surface 
(20a), (20b), (30a), (30b) is a portion for enhancing heat 
exchange by giving disturbance to the flow of each fluid. 
The heat transfer enhancement surface (20a), (20b), 
(30a), (30b) is formed in such a wave shape that ridges 
and valleys are alternately repeated in the longitudinal 
direction of the heat transfer plate (PI), (P2). The heat 
transfer enhancement surface (20a), (20b), (30a), (30b) 
has a so-called herringbone form including an upwardly 
inclined section (26) and a downwardly inclined section 
(27) in which the extending direction of the ridges and 
valleys is inclined upwardly and downwardly toward the 
right hand of the figure, respectively. 
[0062] The primary heat transfer enhancement sur- 
face (20a), (20b) is formed in the longitudinal midportion 
of the heat transfer plate (P1), (P2) to enhance heat 
exchange by giving disturbance to the flow of each fluid 
vertically flowing on the heat transfer plate (P1), (P2). 
On the other hand, the auxiliary heat transfer enhance- 
ment surface (30a), (30b) enhances heat exchange by 
giving disturbance to the fluid diverging from each of the 
inlets (21a), (21b), (23a), (23b) toward the primary heat 
transfer enhancement surface (20a), (20b) or the fluid 
converging from the primary heat transfer enhancement 
surface (20a), (20b) toward each of the outlets (22a), 
(22b), (24a), (24b). 

[0063] The first heat transfer plate (P1 ) and the sec- 
ond heat transfer plate (P2) are different from each 
other in the extending directions of the ridges and val- 
leys of the heat transfer enhancement surfaces (20a), 
(20b), (30a), (30b). Specifically, as shown in Figure 2, in 
the first heat transfer plate (P1), the upwardly inclined 
section (26) is formed in the left half, and the down- 
wardly inclined section (27) is formed in the right half. 
On the contrary, as shown in Figure 3, in the second 
heat transfer plate (P2), the downwardly inclined section 
(27) is formed in the left half, and the upwardly inclined 
section (26) is formed in the right half. 
[0064] When the first heat transfer plate (P1) is 
joined to the second heat transfer plate (P2), the ridges 
of one heat transfer plate engages the valleys of the 
other, so that a zigzag flow channel (A), (B) is formed 



between the adjacent heat transfer plates (P1), (P2). 
-Heat Exchange Operation- 

5 [0065] Next, description will be made about a heat 
exchange operation between the first and second fluids 
in the plate-type heat exchanger (1). Here, fluorocarbon 
refrigerant involving a phase change during heat 
exchange, such as R407C, is used as the first and sec- 

io ond fluids. 

[0066] As shown in solid arrows in Figure 1, a first 
refrigerant in low-temperature gas-liquid two-phase 
condition flows into each of the first flow channels (A), 
(A), ... from the first inlet pipe (4)through the first inflow 

is space (8). On the other hand, a second refrigerant in 
high-temperature gas condition flows into the second 
flow channels (B), (B), ... from the second inlet pipe (6) 
through the second inflow space (10). 
[0067] The first refrigerant flowing through the first 

20 flow channel (A) is heat-exchanged with the second 
refrigerant flowing through the second flow channel (B) 
via the heat transfer plate (P1), (P2). As a result, the first 
refrigerant is evaporated and the second refrigerant is 
condensed. Then, the first refrigerant evaporated in gas 

25 condition flows out from the first outlet pipe (5) through 
the first outflow space (9). On the other hand, the sec- 
ond refrigerant condensed in liquid condition flows out 
from the second outlet pipe (7) through the second out- 
flow space (1 1 ). 

30 

-Effects of This Embodiment- 

[0068] According to the plate-type heat exchanger 
(1 ) of this embodiment, since the aspect ratio of the heat 

35 transfer plate (P1), (P2) is small, each of the first flow 
channel (A) and the second flow channel (B) has a 
large channel cross-sectional area and a short channel 
length. Therefore, a pressure loss of each refrigerant in 
the flow channels (A), (B) is small. Accordingly, a pres- 

40 sure loss of each refrigerant can be reduced without 
increasing the number of heat transfer plates. 
[0069] Since the pressure loss is reduced in such a 
manner, a circulation driving force required for circulat- 
ing each refrigerant can be decreased, which enhances 

45 the efficiency of an apparatus in which the heat 
exchanger is mounted. 

[0070] Further, since the pressure loss is small, 
temperature change of each refrigerant in the flow 
channels (A), (B) is small. Therefore, decrease in effi- 

50 ciency of heat exchange can be suppressed. 

[0071] As can be understood from the above, the 
plate-type heat exchanger (1) of this embodiment can 
be mounted even in air conditioners and the like having 
severe constrains on pressure loss. Accordingly, the 

55 plate-type heat exchanger (1) of this embodiment can 
be mounted even in apparatuses in which refrigerant is 
circulated by a small -capacity pump, i.e., such appara- 
tuses that the conventional plate-type heat exchanger 
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would be hard to incorporate therein. For example, in an 
air conditioning system in which heat transfer is made 
by using refrigerant as a medium in the intermediate 
stage, the effects of this invention can be remarkably 
exerted. Thus, the plate-type heat exchanger (1) of this 
embodiment can broaden the range of air conditioners 
in which it can be mounted. 

Embodiment 2 

[0072] A plate-type heat exchanger according to 
Embodiment 2 comprises drift suppressing rib sets 
(50a), (50b), (60a), (60b) for suppressing a drift of the 
refrigerant in the flow channel (A), (B). 
[0073] The plate-type heat exchanger according to 
Embodiment 2 has a construction that the first heat 
transfer plate (P1) and the second heat transfer plate 
(P2) in the plate-type heat exchanger (1) of Embodi- 
ment 1 are replaced with a first heat transfer plate (P3) 
shown in Figure 5 and a second heat transfer plate (P4) 
shown in Figure 6, respectively. Since portions other 
than the heat transfer plates (P3), (P4) are the same as 
those of Embodiment 1, description will be herein made 
about the heat transfer plates (P3), (P4) alone and 
description of the other portions will be omitted. 

-Structure of Heat Transfer Plate- 

[0074] As shown in Figures 5 and 6, in each of the 
first heat transfer plate (P3) and the second heat trans- 
fer plate (P4), the first opening (21a), (21b), the second 
opening (22a), (22b), the third opening (23a), (23b) and 
the fourth opening (24a), (24b) each having a circular 
shape are formed, like Embodiment 1, at the four cor- 
ners, i.e., the lower left corner, the upper right corner, 
the upper left corner and the lower right corner, respec- 
tively. 

[0075] Around the openings (21a), (21b) through 
(24a), (24b), respective planar seals (12a), (12b) 
through (15a), (15b) rising toward the front side or back 
side and drift suppressing rib sets (50a), (50b), (60a), 
(60b) each including a plurality of ribs (51) through (58) 
formed in the vicinity of the seals (12a), (12b) through 
(15a), (15b) are provided. 

[0076] In the midportion of each heat transfer plate 
(P3), (P4) in a longitudinal direction (in a direction Y of 
the figure), a primary heat transfer enhancement sur- 
face (20a), (20b) including a plurality of wave-shaped 
ridges is formed. At both longitudinal ends of the heat 
transfer plate, auxiliary heat transfer enhancement sur- 
faces (30a), (30b) are formed. The auxiliary heat trans- 
fer enhancement surface (30a), (30b) is formed 
between the primary heat transfer enhancement sur- 
face (20a), (20b) and the seals (12a), (12b) through 
(15a), (15b). 

[0077] Details of the structure of the seal, the heat 
transfer enhancement surface and the drift suppressing 
rib set will be described below. 



-Structure of Seal- 

[0078] As shown in Figure 5, in the first heat trans- 
fer plate (P3), the seal (12a) surrounding the first open- 

5 ing (21a) and the seal (13a) surrounding the second 
opening (22a) rise from the front side toward the back 
side. On the contrary, the seal (14a) surrounding the 
third opening (23a) and the seal (15a) surrounding the 
fourth opening (24a) rise from the back side toward the 

w front side. On the other hand, as shown In Figure 6, in 
the second heat transfer plate (P4), the seals (12b), 
(13b) respectively surrounding the first opening (21b) 
and the second opening (22b) rise from the back side 
toward the front side. On the contrary, the seals (14b), 

15 (15b) respectively surrounding the third opening (23b) 
and the fourth opening (24b) rise from the front side 
toward the back side. When the first heat transfer plate 
(P3) and the second heat transfer plate (P4) are joined 
together at the raised portions, the second fluid is pre- 

20 vented from flowing into the first flow channel (A) 
defined between the front face of the first heat transfer 
plate (P3) and the back face of the second heat transfer 
plate (P4) so that the first fluid alone can flow through 
the first flow channel (A). Likewise, the first fluid is pre- 

25 vented from flowing into the second flow channel (B) 
defined between the back face of the first heat transfer 
plate (P3) and the front face of the second heat transfer 
plate (P4) so that the second fluid alone can flow 
through the second flow channel (B). 

30 

-Structure of Heat Transfer enhancement surface- 

[0079] Like Embodiment 1, the primary heat trans- 
fer enhancement surface (20a), (20b) has a so-called 
35 herringbone form including an upwardly inclined section 
(26) and a downwardly inclined section (27). 
[0080] On the other hand, the auxiliary heat transfer 
enhancement surface (30a) of the first heat transfer 
plate (P3) is formed of only an upwardly inclined section 
40 in which the ridges and valleys are inclined upwardly 
toward the right hand of the figure. And, the auxiliary 
heat transfer enhancement surface (30b) of the second 
heat transfer plate (P4) is formed of only a downwardly 
inclined section in which the ridges and valleys are 
45 inclined downwardly toward the right hand of the figure. 
[0081] As a characteristic of this embodiment, the 
primary heat transfer enhancement surface (20a), (20b) 
is formed so that the ratio between the longitudinal and 
lateral lengths is substantially 1 . In other words, the pri- 
st? mary heat transfer enhancement surface (20a), (20b) is 
formed so that the longitudinal length is substantially 
equal to the lateral length. Accordingly, the longitudinal 
length is smaller than two times the lateral length. 

55 -Structure of Drift Suppressing Rib Set- 

[0082] Next, the structure of the drift suppressing 
rib set will be described. 
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[0083] As shown in Figure 5, first drift suppressing 
rib sets (50a) each consisting of eight ribs (51) through 
(58) rising from the back side toward the front side are 
formed above the first opening (21a) of the seal (12a) of 
the first heat transfer plate (P3) and below the second 5 
opening (22a) of the seal (13a), respectively. On the 
other hand, second drift suppressing rib sets (60a) each 
consisting of eight ribs (51) through (58) rising from the 
front side toward the back side are formed below the 
third opening (23a) of the seal (14a) and above the w 
fourth opening (24a) of the seal (15a), respectively. 
[0084] Since the drift suppressing rib sets (50a), 
(50b) are of symmetric configuration, only the structure 
of the first drift suppressing rib set (50a) provided 
around the first opening (21a) will be described herein. is 
[0085] As shown in Figure 7, the first drift suppress- 
ing rib set (50a) is composed of a first rib (51 ), a second 
rib (52), a third rib (53), a fourth rib (54), a fifth rib (55), 
a sixth rib (56), a seventh rib (57) and an eighth rib (58) 
provided in this order from the left to surround the first 20 
opening (21a) from above. The plurality of ribs (51) 
through (58) are arranged substantially radially around 
the first opening (21a) so as to smoothly and uniformly 
introduce the first fluid flowing into the first flow channel 
(A) through the first opening (21a) toward the primary 25 
heat transfer enhancement surface (20a). Specifically, 
each of the ribs (51) through (58) is inclined with respect 
to the vertical axis so that the angle a formed clockwise 
between each rib and the vertical direction gradually 
increases in the order from the first rib (51 ) to the eighth 30 
rib (58). 

[0086] Each of the ribs (51) through (58) is formed 
so that the lengthwise direction thereof extends sub- 
stantially radially from the center of the first opening 
(21a). The ribs (51) through (58) are different in length 35 
from one another depending upon the distances 
between their respective locations and both the first 
opening (21a) and the primary heat transfer enhance- 
ment surface (20a). For example, the first rib (51) and 
the eighth rib (58) provided at locations farther from the 40 
first opening (21a) and the heat transfer enhancement 
surface (20a) are formed longer, while the fourth rib (54) 
provided at a location closer to them is formed shorter. 
Specifically, the length of the rib is gradually decreased 
in the order from the first rib (51) to the fourth rib (54) as 
and gradually increased in the order from the fourth rib 
(54) to the eighth rib (58). 

[0087] The width of the rib (51) through (58) is grad- 
ually increased in the order from the first rib (51) to the 
fourth rib (54) and gradually decreased in the order from so 
the fourth rib (54) to the eighth rib (58). Accordingly, the 
fourth rib (54) located midway between the ribs (51) and 
(58) has a largest width, and the first rib (51) and the 
eighth rib (58) located at both ends have a smallest 
width. In other words, the width of the rib is large at the 55 
midpoint close to an imaginary line M connecting the 
first opening (21a) with the second opening (22a) and is 
small at both the ends far from the imaginary line M. 



[0088] The intervals between respective adjacent 
two of the ribs (51) through (58) are set irregularly tak- 
ing into account flow characteristics of the two-phase 
flow. That is to say, the plurality of ribs (51) through (58) 
are arranged at irregular intervals so that the refrigerant 
flowing thereinto in two-phase condition is introduced 
uniformly to the primary heat transfer enhancement sur- 
face (20a). Specifically, at a location where the refriger- 
ant is easy to flow thereinto from the first opening (21a) 
such as the midpoint between the ribs (51) and (58), the 
interval between the ribs is small. On the other hand, at 
locations where the refrigerant is hard to flow thereinto 
from the first opening (21a) such as both ends, the inter- 
val between the ribs is large. With this arrangement, the 
plurality of ribs (51) through (58) can introduce a larger 
amount of refrigerant to the primary heat transfer 
enhancement surface (20a) at the locations where the 
refrigerant is hard to flow, and concurrently can sup- 
press an excessive flow of refrigerant at the location 
where the refrigerant is easy to flow, thereby suppress- 
ing a drift. Furthermore, a valley between the seventh 
rib (57) and the eighth rib (58) is formed at the largest 
interval since the refrigerant is least likely to flow. 
[0089] The drift suppressing rib sets (50b), (60b) of 
the second heat transfer plate (P4) have respective ris- 
ing directions opposite to the drift suppressing rib sets 
(50a), (60a) of the first heat transfer plate (P3), and 
other structures are the same. 

-Heat Exchange Operation- 

[0090] As shown in solid arrows in Figure 1 like 
Embodiment 1, a first refrigerant in low-temperature 
gas-liquid two-phase condition flows into each of the 
first flow channels (A, A, ...) from the first inlet pipe (4) 
through the first inflow space (8). At the time, the first 
refrigerant is uniformly introduced to the heat transfer 
enhancement surface (20a), (20b) by the drift suppress- 
ing rib set (50a), (50b). On the other hand, a second 
refrigerant in high -temperature gas condition flows into 
the second flow channels (B, B, ...) from the second 
inlet pipe (6) through the second inflow space (10). At 
the time, the second refrigerant is also introduced uni- 
formly to the heat transfer enhancement surface (20a), 
(20b) by the drift suppressing rib set (60a), (60b). 
[0091] The first refrigerant flowing through the first 
flow channel (A) is heat-exchanged with the second 
refrigerant flowing through the second flow channel (B) 
via the heat transfer plate (P3), (P4). As a result, the first 
refrigerant is evaporated and the second refrigerant is 
condensed. Then, the first refrigerant evaporated in gas 
condition flows out from the first outlet pipe (5) through 
the first outflow space (9). On the other hand, the sec- 
ond refrigerant condensed in liquid condition flows out 
from the second outlet pipe (7) through the second out- 
flow space (11). 
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-Effects of Embodiment 2- 

[0092] If the aspect ratio of the heat transfer plate 
(P3), (P4) is decreased, this may cause fears of deteri- 
oration in heat exchange performance due to a drift of 
refrigerant in the flow channels (A), (B). In Embodiment 
2, however, since the drift suppressing rib sets (50a), 
(50b), (60a), (60b) are provided, a drift of refrigerant in 
the flow channel (A), (B) can be sufficiently suppressed. 
Therefore, the aspect ratio can be decreased. Accord- 
ingly, a pressure loss of refrigerant can be further 
reduced. 

[0093] Particularly, refrigerant flowing in gas-liquid 
two-phase condition easily causes a drift in the flow 
channel due to difference in specific gravity between its 
gas and liquid phases. According to this embodiment, 
however, a drift can be effectively suppressed. There- 
fore, the fluid flowing in gas-liquid two-phase condition 
can be well heat-exchanged. 

[0094] Furthermore, since the plurality of ribs (51) 
through (58) constituting the drift suppressing rib set 
(50a), (50b), (60a), (60b) are arranged at such irregular 
intervals that the interval between the ribs (53) through 
(56) intermediate the ends of the rib set is narrower than 
that between the ribs (51), (52), (57), (58) closer to the 
ends of the rib set Therefore, the flow path for the fluid 
at the location intermediate the ends of the rib set is nar- 
rower, while the flow paths for the fluid at the locations 
closer to the ends are broader. This suppresses an 
excessive flow of the fluid at the intermediate location 
and accelerates the flow of the fluid at the locations 
closer to the ends. Accordingly, a drift of the fluid can 
securely be suppressed. 

[0095] Figure 9 is a graph showing a comparison of 
evaporation heat transfer coefficient relative to mass 
flow rate of refrigerant for this embodiment provided 
with the drift suppressing rib sets (50a), (50b), (60a), 
(60b) and the plate-type heat exchanger provided with 
no drift suppressing rib set. As can be seen from Figure 
9, according to this embodiment provided with the drift 
suppressing rib sets (50a), (50b), (60a), (60b), the 
evaporation heat transfer coefficient is increased by 
about 10% as compared with the plate-type heat 
exchanger provided with no drift suppressing rib set. 

Other Embodiments 

[0096] The foregoing embodiments use a manner 
in which the first and second fluids flow along the diag- 
onal of the heat transfer plate (P1), (P2), (P3), (P4). The 
manner in which each fluid flows, however, is not limited 
to the above manner. For example, as shown in Figure 
8, the first opening (21) and the third opening (23) may 
be used as an inlet and outlet of the first fluid, respec- 
tively, and the second opening (22) and the fourth open- 
ing (24) may be used as an inlet and outlet of the 
second fluid, respectively. That is to say, the inlet and 
outlet of each fluid may be formed to be parallel with 



each other. If such a manner is utilized, a plate-type 
heat exchanger can be constructed by simply piling a 
plurality of heat transfer plates of one type while alter- 
nately turning them upside down. As a result, only a sin- 
5 gle type of press die is required to form heat transfer 
plates for the heat exchanger by press working. This 
make it possible to reduce the production cost of the 
heat exchanger. 

[0097] The first and second fluids are not limited to 
io R407C and maybe other refrigerants. Further, the first 
and second fluids may be made of a fluid involving no 
phase change during heat exchange, for example, 
water or brine. 

[0098] The aspect ratio of the heat transfer plate 
is (PI ) through (P4) is not limited to 1 .5 and may be at any 
value of 2 or less. 

Industrial Applicability 

20 [0099] As described so far, the present invention is 
useful as a heat exchanger for air conditioning systems, 
refrigerating systems, chilling systems or the like. 

Claims 

25 

1. A plate-type heat exchanger in which a first flow 
channel (A) or a second flow channel (B) is formed 
between adjacent two of plural piled heat transfer 
plates (PI, P2; P3, P4), the first and second flow 

30 channels (A, B) allow respective first and second 
fluids to flow therethrough in a longitudinal direction 
of the heat transfer plate (PI , P2; P3, P4) and the 
first and second fluids are heat-exchanged with 
each other via the heat transfer plates (P1 , P2; P3, 

35 P4), 

wherein each of the heat transfer plates (PI , 
P2; P3, P4) is formed so that a longitudinal length 
(L) thereof is equal to or smaller than two times a 
lateral length (W) thereof. 

40 

2. The plate-type heat exchanger of Claim 1 , 

wherein each of the heat transfer plates (P1 , 
P2; P3, P4) is formed so that the longitudinal length 
(L) thereof is not smaller than the lateral length (W) 
45 thereof and not larger than two times the lateral 

length (W). 

3. The plate-type heat exchanger of Claim 1 or 2, 

wherein around an inlet (21a, 21b, 23a, 23b) 
so of the at least one flow channel (A, B) formed in 
each of the heat transfer plates (P1, P2, P3, P4), a 
drift suppressing rib set (50a, 50b, 60a, 60b) includ- 
ing a plurality of ribs (51 through 58) is formed to 
introduce the fluid from the inlet (21a, 21b, 23a, 
55 23b) uniformly into the flow channel (A, B). 

4. The plate-type heat exchanger of Claim 1 or 2, 

wherein the inlet (21a, 21b) and the outlet 
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(22a, 22b) of the first flow channel (A) are provided 
in eater-cornered opposite positions of the heat 
transfer plate (PI, P2; P3, P4) and the inlet (23a, 
23b) and the outlet (24a, 24b) of the second flow 
channel (B) are provided in another eater-cornered 5 
opposite positions of the heat transfer plate (P1, 
P2; P3, P4), and 

each of the heat transfer plates (PI, P2; P3, 
P4) is provided with: 10 
seals (12a through 15b), formed to surround 
the inlet (21a, 21b, 23a, 23b) and the outlet 
(22a, 22b, 24a, 24b) of each of the flow chan- 
nels (A, B) and rise on the front side or back 
side of the heat transfer plate (P1 , P2; P3, P4), 15 
for preventing the first and second fluids from 
flowing into the second flow channel (B) and 
the first flow channel (A), respectively, by 
engaging one of the adjacent heat transfer 
plates (P1 , P2; P3, P4); 20 
a primary heat transfer enhancement surface 
(20a, 20b), formed in a longitudinal midportion 
of the heat transfer plate (PI, P2; P3, P4), for 
enhancing heat exchange by giving distur- 
bance to the flow of each fluid vertically flowing 25 
on the heat transfer plate (P1 , P2; P3, P4); and 
an auxiliary heat transfer enhancement surface 
(30a, 30b), formed between the seals (12a 
through 15b) of the heat transfer plate (PI, P2; 
P3, P4) and the primary heat transfer enhance- 30 
ment surface (20a, 20b), for enhancing heat 
exchange by giving disturbance to the flow of 
the fluid diverging from the inlet (21a, 21b, 23a, 
23b) toward the primary heat transfer enhance- 
ment surface (20a, 20b) or the flow of the fluid 35 
converging from the primary heat transfer 
enhancement surface (20a, 20b) toward the 
outlet (22a, 22b, 24a, 24b). 

5. The plate-type heat exchanger of Claim 1 or 2, 40 
wherein the inlet (21a, 21b) and the outlet 
(22a, 22b) of the first flow channel (A) are provided 
in eater-cornered opposite positions of the heat 
transfer plate (PI, P2; P3, P4) and the inlet (23a, 
23b) and the outlet (24a, 24b) of the second flow 45 
channel (B) are provided in another eater-cornered 
opposite positions of the heat transfer plate (P1, 
P2; P3, P4), and 

each of the heat transfer plates (PI, P2; P3, so 
P4) is provided with: 

seals (12a through 15b), formed to surround 
the inlet (21a, 21b, 23a, 23b) and the outlet 
(22a, 22b, 24a, 24b) of each of the flow chan- 
nels (A, B) and rise on the front side or back 
side of the heat transfer plate (PI, P2; P3, P4), 
for preventing the first and second fluids from 
flowing into the second flow channel (B) and 



the first flow channel (A), respectively, by 
engaging one of the adjacent heat transfer 
plates (PI, P2; P3, P4); 

a primary heat transfer enhancement surface 
(20a, 20b), formed in a longitudinal midportion 
of the heat transfer plate (PI, P2; P3, P4), for 
enhancing heat exchange by giving distur- 
bance to the flow of each fluid vertically flowing 
on the heat transfer plate (PI, P2; P3, P4); 
an auxiliary heat transfer enhancement surface 
(30a, 30b), formed between the seals (12a 
through 1 5b) of the heat transfer plate (PI , P2; 
P3, P4) and the primary heat transfer enhance- 
ment surface (20a, 20b), for enhancing heat 
exchange by giving disturbance to the flow of 
the fluid diverging from the inlet (21a, 21b, 23a, 
23b) toward the primary heat transfer enhance- 
ment surface (20a, 20b) or the flow of the fluid 
converging from the primary heat transfer 
enhancement surface (20a, 20b) toward the 
outlet (22a, 22b, 24a, 24b); and 
a plurality of ribs (51 through 58), formed 
around each of the inlets (21a, 21b, 23a, 23b), 
for introducing the fluid flowing from each of the 
inlets (21a, 21b, 23a, 23b) uniformly in respec- 
tive predetermined directions. 

6. The plate-type heat exchanger of Claim 3, 

wherein the plurality of ribs (51 through 58) 
are arranged at irregular intervals so that an interval 
between the ribs (53 through 56) intermediate the 
ends of the rib set is narrower than that between the 
ribs (51 , 52, 57, 58) closer to the ends of the rib set. 

7. The plate-type heat exchanger of Claim 1 , 

wherein at least one of the first fluid flowing 
through the first flow channel (A) and the second 
fluid flowing through the second flow channel (B) is 
a fluid for providing heat exchange involving a 
phase change. 
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